


















Copper	 and	 its	 alloys	 are	 employed	 in	 a	 myriad	 of	 end-uses:	 from	





















































0	 -215	 46	 137	 2.811	
0.1	 -222	 45	 104	 2.682	
0.5	 -222	 41	 101	 1.703	
1	 -202	 30	 105	 1.684	
3	 -211	 38	 104	 1.514	
5	 -215	 41	 124	 1.709	
7	 -206	 37	 119	 2.593	
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Cuprous	ca'on,	Cu+,	reacts	in	a	fast	reac'on	with	Cl−	from	the	solu'on	to	
form	a	par'ally	protec've	layer	of	CuCl	on	the	copper	electrode	surface:	
										Cu+	+	Cl−									CuCl																							      (5)	
The	formed	CuCl	transforms	to	the	soluble	cuprous	chloride	complex:	
										CuCl	+	Cl−       CuCl2−	(surface)                   (6)	
Once	CuCl2−	is	formed	at	the	surface	of	copper	electrode,	it	will	diﬀuse	into	
the	 bulk	 solu'on	 or	 will	 dissolve	 by	 oxida'on	 causing	 the	 copper	
dissolu'on:	
										CuCl2−	(surface)	        CuCl2−	(solu'on)             (7)	
									 CuCl2−	(surface)	        Cu2+	+	Cu+		+e−         (8)	
§  It	is	clear	that	the	highest	cathodic	and	anodic	currents	
are	recorded	for	copper	 in	NaCl	solu'on	in	absence	of	
EA.	 The	 lowest	 currents	 are	 observed	 on	 the	 samples	
that	have	been	irradiated	aKer	EA	adsorp'on.		
§  The	 lowest	 jcorr	 is	 observed	 on	 the	 sample	 irradiated	
with	3	kGy.	
§  A	poten'al	shiK	in	the	more	noble	direc'on,	i.e.	toward		
more	 posi've	 poten'als,	 is	 also	 clear	 when	 EA	 is	
present	on	the	surface.	
§  Presence	 of	 EA	 on	 the	 surface	 decreases	 both	 Tafel	




the	 surface	 of	 copper.	 The	 rate	 of	 this	 process	 is	
observed	 	 through	 the	 cathodic	 tafel	 sope,	 bc,	 which	
decreased	 in	 presence	 of	 EA.	 It	 is	 further	 more	 clear	
that	 aKer	 irradia'on	 the	 slope	 decreases	 even	 more	
which	 indicates	 presence	 of	 a	 ﬁlm	 on	 the	 surface	 of	
copper	 that	 has	 even	 beWer	 protec've	 and	
hydrophobic	proper'es.	



























CR (nontreated copper) = 63.2 µm/yr


















§  The	 corrosion	 rate	 clearly	decreases	 from	63.2	μm/yr	when	 copper	 is	 non-treated	 to	 values	
that	 are	below	35	μm/yr.	At	 the	doses	 that	 showed	best	proper'es	 (1-5	 kGy)	 the	 corrosion	
rate	is	three	'mes	smaller.		
IE [%]	–	inhibitor	eﬃciency
        [μA/cm2]	–	corrosion	current	  
           density	of	non-treated	copper
           [μA/cm2]	–	corrosion	current	














































⋅100% CR = MnFρ ⋅ jcorr
jcorr0
jcorr
Copp r treated with EA 
nd ir adiated with: 
o /treate  copper 
